This study aimed to derive predictive equations for stature estimation using shoe print dimensions of adult Nigerian medical students in the University of Lagos.
also indicative of a person's height [16] ; hence, the present study attempts to predict stature from shoe print dimensions.
There is paucity of data and forensic literature on stature estimation using shoe prints in Nigeria, and to the best of our knowledge, there is currently no existing literature on stature prediction from shoe print dimensions in a Nigerian population. Hence, it is very pertinent to evaluate the relationship between stature and shoe print dimensions, aimed at establishing predictive equations for stature reconstruction using shoe print length and breadth of an adult Nigerian population.
Materials and Methods

Study Population
The study population comprised randomly selected Nigerian medical students of the College of Medicine, University of Lagos. The various Nigerian ethnic nationalities were represented in the study, which included the Yoruba, Igbo, Hausa-Fulani, Edo, Ijaw, Ibibio, Efik, Igala, Nupe, Tiv and Annang.
Sample Size
A total of 230 participants (100 males & 130 females) with an age range of 18 -36 years were recruited for this cross-sectional research work by simple random sampling.
Participation of the research subjects was voluntary. Inclusion criteria required the participants to be within the age range, have both parents of Nigerian ancestry, and be free from any apparent musculoskeletal, dermatological or congenital deformity that might affect the measurements.
Ethical Approval
Ethical clearance to conduct this study was sought and obtained from the Health Research Ethics Committee, Col-
Introduction
There are various methods by which personal identification can be performed which include anthropometry, bite marks, lip prints, finger prints, footprints and shoe prints [1, 2] . When examining a crime scene, many variables are usually not known about the suspect. There may be few, if any, witnesses and the perpetrators seldom leave behind specific identifying information (e.g., driver's license, identity card, etc.) Information about the perpetrator's identity is therefore deduced from the evidence left at the scene, and a person's stature is one identifying characteristic that is often used [3] . Evidence that a suspect leaves at a crime scene is likely to include foot or shoe prints, and because foot length has a biological correlation with stature, the latter can be estimated from foot or shoe print dimensions [4] [5] [6] [7] [8] [9] [10] . This evidence may provide the best,or only, opportunity to predict that aspect of a suspect's physical description, which can also be used to corroborate height estimates obtained from witnesses [11, 12] .
It has been reported that more than 30% of all burglaries provide usable shoeprints that can be recovered from crime scenes [2] . Analysis of shoe prints can reveal very important clues, which can be used as forensic evidence in crime scene investigations [13, 14] . Previous studies have been conducted on stature estimation using shoe [12, 15, 16] and shoe print dimensions [2, 11, 17, 18] in different populations. However, inter-populational differences in anthropometric characteristics, which include stature and foot dimensions relative to shoe size, have been reported to exist due to geographical distribution, genetic variation and primary racial traits. This necessitates the establishment of population specific stature prediction models in different climes [19] . Apart from giving idea about barefoot morphology and individualistic characteristics, shoe prints are Stature Prediction using Shoe Print Dimensions of an Adult Nigerian Population toid process, the subject was instructed to take and hold a deep breath. The head board of the stadiometer was then placed firmly down on the vertex (Figure-1 ). The stadiometer was read and recorded to the nearest 0.1 cm.
Shoe prints
A total of 460 bi-lateral shoe prints were obtained from the sample population ( Figure- 
Informed Consent
The prerequisite for commencement of measurement was obtained after taking consent from the research subjects. The consent forms explained the measurement procedures and guaranteed the confidentiality of subjects' information.
Demographics
Sampling variables including gender, age, stature and shoe print dimensions were recorded on a data collection sheet. • Top of the tip and the lower margin of the heel of the shoe.
Sample Collection
Measurement of stature
• Most lateral and medial point of the shoe where the breadth of the print is at its maximum.
b) Measurement:
Instrument used: A transparent meter rule. Each measurement was repeated twice and taken by one observer in order to avoid inter-observer bias.
Statistical Analysis
After the collation of data, it was then analyzed using statistical package for the social sciences (SPSS) for win- right and left parameters of each subject to determine if bilateral asymmetry exists, and this was carried out using the Paired t-test. The differences were considered statistically significant at 95% confidence level (i.e., when p < 0.05).
Correlation coefficients (r), the standard measure of association between stature and the various parameters were determined for the male and female subjects, and also for the whole population. Coefficients of determination (R 2 ), which is the statistical method that explains how much of the variability of a dependent variable can be caused or explained by its relationship to another factor, were also derived. Linear regression equations were also derived using the variables, and this served as the predictive models for stature estimation.
Results
The results were summarized using the tables and (Table-1 ).
From Table- 2, it can be observed that sexual dimor- Stature Prediction using Shoe Print Dimensions of an Adult Nigerian Population lateral differences in shoe print length and breadth was not statistically significant (p > 0.05). The negative sign (-) for all the parameters indicated left shoe print preponderance, with the differences being statistically significant only in the females and the pooled sample.
From Table- is more reliable for stature prediction in this study than the LSPL. There was also a striking observation in the pooled sample, where the RSPB exhibited a lower S.E.E value than the LSPL, which indicates that stature prediction from the right shoe print breadth is more reliable for stature estimation than the left shoe print length when both genders were considered together.
From Table- Figures-3-6 depict significant linear relationships between stature, shoe print length and shoe print breadth (right and left) in the males and females, represented using scatter graphs. It can be observed that the shoe print length in the male and female sample showed more linearity with stature than the shoe print breadth. (left side only) were found in the present study. Othman [18] , similarly recorded LSPL and LSPB values of 28.61 ± 1.65 cm and 9.10 ± 1.13 cm, respectively, in the males, and 25.18 ± 1.70 cm for the LSPL in the females. For the LSPB, it was observed that the female population of the present study exhibited higher shoe print breadth, with a mean value of 8.13 ± 0.73 cm, as compared to a value of 7.93 ± 1.13 cm reported by Othman [18] . No two populations have the same average mean values for stature [21] .
Discussion
These populational differences can be attributed to variation in lifestyle, genetics, nutrition, primary racial characteristics and geographical distribution [19] .
Gender differences in stature and shoe print dimensions were found to be highly significant in the present study (p .962), which shows more reliability of the prediction models established in their study [2] than the present study. Gordon and Buikstra [12] , for the development of their linear model for height estimation from foot and shoe measurement, showed a strong relationship between the calculation model with foot and shoe length and height. Works of Giles et al. [11] , Robbins [23] and Quamra et al. [24] have also been conducted in the area of making height estimations from foot and shoe measurements by means of statistical methods.
Conclusion
The present study has demonstrated the usefulness of shoe print dimensions in stature estimation in Nigeria, which will be very pivotal in the identification of crimi- 
